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Appendix F 
INTERIM REPORT ON INVENTORY AND IDENTIFICATION OF STEELS 

RECOVERED FROM THE WTC BUILDINGS 

F.1 PURPOSE OF REPORT 

The purpose of Project 3 of the National Institute of Standards and Technology (NIST), World Trade 
Center (WTC) Investigation, Mechanical and Metallurgical Analysis of Structural Steel, is to analyze 
structural steel available from WTC 1, 2, and 7 to determine the metallurgical and mechanical properties 
and quality of the metal, weldments, and connections and to provide these data to other investigation 
projects.  (For test plan details, see http://wtc.nist.gov/media/WTCplan_new.htm#proj3.)  The properties 
determined under this project will be used in two ways:   

• Properties will be correlated with the design requirements of the buildings to determine if the 
specified steel was in place in the towers. 

• Properties will be supplied for other projects in the Investigation as input for models of 
building performance. 

This interim report is an output of Task 1 of Project 3.  Task 1 is defined in the NIST plan as “Collect and 
catalog the physical evidence (structural steel components and connections) and other available data, such 
as specifications for the steel, the location of the steel pieces within the buildings, and the specified steel 
properties.” 

F.2 SCOPE OF REPORT 

The Task 1 report comprises three parts: 

• Tower Design – Structural Steel Documents. 

• Contemporaneous Structural Steel and Construction Specifications. 

• Inventory and Identification of Steels Recovered from the WTC Buildings.  This appendix 
covers part 3; Appendix E presents the structural design of the WTC towers and the 
specifications used for the steel and construction of the buildings. 

Part 1, which is covered in Appendix E of this Progress Report, describes the tower structure and critical 
structural elements to be characterized in Project 3.  This includes the structural design and properties 
specified by the structural engineers for columns, floor systems, and connections. 

Part 2, also covered in Appendix E, describes the contemporaneous (late 1960s era) specifications for 
various types and grades of steel designated by the ASTM International, the American Institute of Steel 
Construction, and other national and international organizations.  It also includes information from 
numerous suppliers of the steel for the towers.  The structural steel for the towers was supplied through at 
least a dozen contracts to suppliers and fabricators.  Substantial understanding of the consistency, quality, 
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and actual strength of the steel (as opposed to specified minimum values) can be gained if the production 
practices and quality control procedures used by the various steel suppliers are understood.  Practices and 
data from the numerous WTC steel suppliers have been investigated and are reported for both structural 
steel and construction practices.  In addition, this information has been used to estimate typical 
mechanical property values for many of the grades of steel.  These typical values can serve as a guide for 
the properties to be inserted into the finite element models of building performance and as a point of 
comparison for actual properties measured on the recovered steel. 

Part 3, covered in this appendix, documents the steel recovered for the WTC Investigation.  
Approximately 236 pieces of WTC steel were available for study at NIST.  These pieces represent a small 
fraction of the steel examined at the various recovery yards where the steel was sent as the WTC site was 
cleared. 

F.3 BACKGROUND INFORMATION RELATED TO RECOVERY OF WTC 
STRUCTURAL STEEL 

Beginning in October 2001, members of the Federal Emergency Management Agency (FEMA), 
American Society of Civil Engineers (ASCE), Building Performance Assessment Team (BPAT), 
members of the Structural Engineers Association of New York (SEAoNY), and Professor A. Astaneh-Asl 
of the University of California, Berkeley, California, with support from the National Science Foundation, 
began work to identify and collect WTC structural steel from the various recovery yards where debris, 
including the steel, was taken during the cleanup effort.  Dr. J. Gross, a structural engineer at NIST and a 
member of the FEMA/ASCE BPAT, was involved in these early efforts. 

There were four major sites where debris from the WTC buildings was shipped during the clean-up effort 
in which the volunteers worked.  These were: 

• Hugo Nue Schnitzer, Inc., Fresh Kills Landfill in Staten Island, New Jersey; 

• Hugo Nue Schnitzer East, Inc., Claremont Terminal in Jersey City, New Jersey; 

• Metal Management, Inc., in Newark, New Jersey; and 

• Blanford and Co. in Keasbey, New Jersey. 

The volunteers searched through unsorted piles of steel and other debris for pieces from the WTC 
buildings, specifically searching for (McAllister 2002): 

• Exterior column panels and interior core columns from WTC 1 and WTC 2 that were exposed 
to fire and/or impacted by the aircraft; 

• Exterior column panels and interior core columns from WTC 1 and WTC 2 directly above 
and below the impact zones; 

• Badly burned pieces from WTC 7; 

• Connections from WTC 1, WTC 2, and WTC 7 (e.g., seat connections, single-shear plates, 
and column splices); 
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• Bolts in all conditions; 

• Floor trusses, including stiffeners, seats, and other components; and 

• Any pieces that in the engineers’ professional opinion might be useful. 

Once identified for recovery, the samples were marked as “SAVE” and given an alphanumeric code 
relative to the recovery yard from which they came and an accession number.  Some pieces were not 
saved in their entirety, but instead, small portions were removed, hereafter called coupons.  (Coupons 
were also removed in the field for WTC 5, held at Gilsanz Murray Steficek, LLP [GMS, LLP], and later 
brought to NIST.) 

Facing concern that the identified steel may not be properly preserved in the recovery yards, NIST 
arranged for the steel to be shipped to its campus in Gaithersburg, Maryland, starting in March 2002.  
Professor Astaneh-Asl also granted NIST permission to take custody of the steel that he had personally 
marked.  Before the samples were shipped to the NIST campus, environmental testing for asbestos and 
analysis of the paint for lead was conducted.  Volunteers from SEAoNY, with assistance from additional 
NIST personnel, continued their presence at the recovery yards and identified, catalogued, and shipped 
steel specimens to NIST through October 2002.  The structural components recovered now constitute the 
material base from which samples are being removed for further evaluation and or testing relative to the 
fire and structural response of the WTC buildings as part of the WTC Investigation. 

Structural steel elements were also collected and held by the Port Authority of New York and New Jersey 
(PANYNJ) in Hanger 17 located at John F. Kennedy International Airport (JFK).  The main goal of the 
Port Authority project was to decontaminate and preserve the steel, as well as other WTC artifacts, for 
future exhibits and memorials.  A complete listing of the pieces held by PANYNJ can be found in the 
Preservation and Inventory Report prepared by Voorsanger and Associates Architects, PC 
(Voorsanger 2002).  NIST personnel visited the hanger and identified 12 additional pieces that were 
considered important to the Investigation.  Six of these samples were moved whole to the Gaithersburg 
campus.  The remaining pieces had portions removed and sent to NIST, with the bulk of the structural 
element remaining at JFK. 

F.4 STRUCTURAL ELEMENTS RECOVERED FROM THE WTC BUILDINGS 

F.4.1 Present Location and Labeling of Structural Steel Elements 

At present, NIST possesses 236 labeled samples from the WTC buildings.  While the majority of the 
NIST-held samples reside on the Gaithersburg campus, some samples were shipped to the Boulder 
campus for mechanical property testing following initial documentation.   

As samples were delivered, overall images of the pieces were taken for record-keeping purposes.  An 
example is shown in Fig. F–1.  Samples are identified by their original alphanumeric identification codes 
assigned by SEAoNY to be consistent with the FEMA report.  However, there were cases in which two 
different codes were found on one piece.  In these instances, if the pieces were already undergoing  
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Figure F–1.  Characteristic “overall” view of the 

samples taken for each piece received.  Sample shown 
here is C-14.   
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documentation procedures, the first code noted was used.  Samples that arrived lacking a code were 
labeled as part of the U series.  Additionally, samples brought from Hanger 17 at JFK maintained their 
“B”-series labels provided in the Voorsanger report (Voorsanger 2002). 

Attachment 1 is a complete list of each sample received, in alphanumeric order, with its classification, a 
brief description of the component, and the location of the piece on the NIST campus.  These samples 
range from full exterior column panels to pieces of bolts and bags of glass and other debris fragments.  
The pieces were classified into one of eight categories: 

Classification No. of Pieces Symbol 
Exterior column panel sections (flat wall or corner) 94 C, CC, or Cn 
Bowtie pieces   2 BT 
Rectangular built-up box column (not perimeter column) 11 RB 
Wide flange sections 44 W 
Floor trusses 23 J 
Channels 25 Ch 
Coupons from WTC 5   7 Cn5 
Miscellaneous (isolated bolts, floor hanger components, or other) 30 B,H,O 

Attachment 2 lists the pieces separated by type, and Attachment 3 displays characteristic photographs of 
the various pieces. 

F.4.2 Identification of WTC Structural Steel Elements 

Information from Leslie E. Roberts Associates indicates that all structural steel pieces in WTC 1 and 
WTC 2 were uniquely identified by stampings (recessed letters and numbers) and/or painted stencils 
(Faschan 2002).  NIST has been successful in finding these identification markings on many of the 
perimeter panel sections, core columns, and other wide flange members.  Of the 94 pieces of perimeter 
panel labeled in Attachment 1, 90 distinct panels were observed.  (The other four pieces of perimeter 
column had become separated from the main panel during salvage and were subsequently labeled C-13a, 
C-16a, C-28b, and K-16a.)  At this time, of the 90 panels, 41 distinct exterior column panels have been 
identified and 1 partially identified.  Tables F–1 and F–2 list these samples, respectively, with Fig. F–2 
showing the relative locations of the identified exterior panels within the top third of the buildings.  
Significantly more pieces were recovered from WTC 1 than WTC 2.  Table F–3 lists the 12 core columns 
in NIST’s possession that have been positively identified through their stampings.  An additional sample, 
C-83, is also listed in this group.  Though no markings were found on the piece, the shape and dimension 
of this sample are in conformance with the design drawings for core columns and it has a similar 
appearance to core column C-90.  Additionally, there are 13 pieces of wide flange sections that have 
stampings and/or markings with different codes that are not presently understood (see Table F–4).  NIST 
is still investigating the identification of these pieces. 

The positive identification of the structural elements was made possible by deciphering the stampings 
and/or stencils found on them.  During the fabrication process, the exterior panel sections were stamped at 
the bottom of the center column on the inside face.  These stampings indicated the building, center 
column line number, and floors spanned by the columns.  The core columns had stampings placed at the  
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Table F–1.  Identified exterior column panel pieces from WTC 1 and WTC 2. 
NIST 
Name Type Description Bldg. Column Floors 

Derrick
Division 

B-1024 C Full panel WTC 2 154 21 – 24 NA 
B-1043 C Full panel WTC 2 406 40 – 43 NA 
B-1044 C Full panel WTC 2 409 40 – 43 NA 
C-10 C Full panel WTC 1 451 85 – 88 5x 
C-13  
C-13a 

CC 
C 

Rectangular column with spandrel 
Partial of single column 

WTC 2 
WTC 2 

200 
159 

90 – 92 
90 – 92 

569 
569 

C-14  C 1 column, lower 1/3 WTC 2 300 85 – 87 570 
C-18 C 3 columns, bottom 2/3 WTC 2 230 93 – 96 NA 
C-22 C 3 columns, lower 1/2 WTC 1 157 93 – 96 69 
C-24 C 3 columns, upper 1/3 WTC 2 203 74 – 77 NA 
C-25 C 1 column, lower 1/2 WTC 1 206 89 – 92 69 
C-40 C 2 columns, lower 2/3 WTC 1 136 98 – 101 6x 
C-46 C Nearly full panel WTC 2 157 68 – 71 569 
C-48 C Nearly 2 full columns WTC 2 442 91 – 94 NA 
C-55 C 1 column, lower 1/3 WTC 1 209 94 – 97 NA 
C-89 C 2 full columns WTC 2 215 12 – 15 NA 
C-92 C 1 column, lower 1/3 WTC 2 130 93 – 96 NA 
C-93 C 1 column, lower 1/3 WTC 1 339 99 – 102 NA 
CC C 2 full columns WTC 1 124 70 – 73 NA 
K-1 C 3 columns, lower 1/3 WTC 1 209 97 – 100 NA 
K-2 C 1 column, lower 2/3 WTC 1 236 92 – 95 NA 
M-2 C Full panel WTC 1 130 96 – 99 63 
M-10a C 3 columns, middle section 1/3 WTC 2 209 82 – 85 NA 
M-10b C 3 columns, lower 1/2 WTC 2 206 83 – 86 569 
M-20 C 2 columns, lower 1/3 WTC 1 121 99 – 102 63 
M-26 C Full panel WTC 1 130 90 – 93 6x 
M-27 C 2 columns, lower 3/4 WTC 1 130 93 – 96 63 
M-28 C 3 columns, lower 1/4 WTC 2 345 98 – 101 NA 
M-30 C 2 columns, lower 1/3 WTC 1 133 94 – 97 65 
N-1 C 2 full columns WTC 1 218 82 – 85 NA 
N-7 C Full panel WTC 1 127 97 – 100 NA 
N-8 C Full panel WTC 1 142 97 – 100 67 
N-9 C Nearly full panel WTC 1 154 101 – 104 69 
N-10 C 2 columns, lower 2/3 WTC 1 115 89 – 92 6x 
N-12 C 2 full columns WTC 1 206 92 – 95 69 
N-13 C 3 columns, lower 1/3 WTC 1 130 99 – 102 63 
N-99 C Nearly full panel WTC 1 148 99 – 102 67 
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Table F–1.  Identified exterior column panel pieces from WTC 1 and WTC 2 (continued). 
NIST 
Name Type Description Bldg. Column Floors 

Derrick 
Division 

N-101 C Full panel WTC 1 133 100 – 103 65 
S-1 C 2 columns, lower 1/3 WTC 1 433 79 – 82 47 
S-9 C Full panel WTC 1 133 97 – 100 NA 
S-10 C 2 columns, lower 1/2 WTC 1 224 92 – 95 NA 
S-14 C Full panel WTC 2 218 91 – 94 557 

Key: NA, information not available. 
Note: “x” in Derrick Division: Unreadable. 

Table F–2.  Partially identified exterior column panel from WTC 1 or WTC 2. 
NIST 
Name Type Description Bldg. Column Floors 

C-117 C 3 columns, lower 1/3 NA NA 100 – 104 
 

 
Figure F–2.  Location of the exterior panels recovered from the top third of WTC 1 and 2.   

WTC 1 North face

WTC 2 West face

WTC 1 East face 

WTC 2 North face

WTC 1 South face

WTC 2 East face

WTC 1 West face 

WTC 2 South face 
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Table F–3.  Identified pieces of core column material from WTC 1 and WTC 2. 

NIST Name Type Description Bldg. Column Floors 
Derrick 
Division 

FY 
(ksi) 

B-1011 RB Heavy rectangular column WTC 1 508 51 – 54 55 36 
B-6152-1 RB Heavy rectangular column WTC 1 803 15 – 18 52 36 
B-6152-2 RB Heavy rectangular column WTC 1 504 33 – 36 51 36 
C-83a RB Heavy rectangular column NA NA NA NA NA 
C-88a RB Heavy rectangular column WTC 2 801 80 – 83 550 42 
C-88b RB Heavy rectangular column WTC 2 801 77 – 80 550 42 
C-90 RB Heavy rectangular column WTC 2 701 12 – 15 549 36 
C-30 or S-12 W Wide flange section WTC 2 1008 104 – 106 NA 36 
C-65 or S-8 W Wide flange section WTC 1 904 86 – 89 52 36 
C-71 W Wide flange section WTC 1 904 77 – 80 NA 36 
C-80 W Wide flange section WTC 1 603 92 – 95 51 36 
C-155 W Wide flange section WTC 1 904 83 – 86 52 36 
HH or S-2 W Wide flange section WTC 1 605 98 – 101 53 42 

a. C-83 was not positively identified but due to similar size and shape was deemed a core column. 
Key: NA, information not available. 

Table F–4.  Other built-up box columns and wide flange sections from WTC 1 
and WTC 2 with ambiguous stampings and/or markings. 

NIST Name Type Description Markings 
C-79 RB Thin rectangular column 101A  81 – 85 – 87 – 92 52 
C-101 RB Thin rectangular column 78A   10   27   50 
C-154 RB Thin rectangular column 825:  107 – 108   52 
C-26 W Three connected wide flange sections  604/605  107  64   50 
C-44 W Wide flange section 59    S   563 
C-45 W Wide flange section 16   S2   563   Fy 50 
C-60 W Wide flange section 193     S1    69 
C-61 W Wide flange section 150    S   69 
C-62 W Wide flange section 224   (S)   <48>   Fy 50 
M-17 W Wide flange section 163   (9)   62   Fy 36 
M-23 W Wide flange section F  2010 
M-37 W Wide flange section 130    (8x – 92)   <50> 
M-38 W Wide flange section Fy 42 

Note: “x”, unreadable.  
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Figure F–3.  Example of stampings on the interior base of the 

middle column for each panel.  
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lower end of the component near the connector.  The building was typically represented as “A” for 
WTC 1 and “B” for WTC 2.  An example of a stamping found on an exterior column is shown in  
Fig. F–3, where the stamping indicates that the piece was from WTC 2, with center column line number 
206, spanning floors 83 through 86.  Core column material was found to have similar markings  
(Fig. F–4).  Other stampings have also been found on the flanges of the perimeter columns that indicated 
the column type (Fig. F–5 and Table F–5) as well as the specified minimum yield strength of the column.  
Additional stampings are located on the flanges, but are not yet understood.   

NIST is still investigating the significance of these codes.  All of these stampings typically reside within 
1 meter from the bottom of the column. 

 

 
Figure F–4.  Example of stampings placed on one end of a core column.  
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Figure F–5. (a) Example of stamping placed on flange indicating the column type (120), 

and (b) schematic indicating the various plates corresponding to Table F–5. 

 

Plate 2 

Plate 1 

Plate 3 

a) 

b) 
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Table F–5.  Examples of column types with corresponding 
plate gages. 

Column Type 
Plate 1 

(in.) 
Plate 2 

(in.) 
Plate 3 

(in.) 

120 1/4 1/4 1/4 
121 5/16 1/4 1/4 
122 3/8 1/4 1/4 
123 7/16 1/4 1/4 
124 1/2 1/4 1/4 
125 9/16 1/4 1/4 
126 5/8 1/4 1/4 
128 3/4 1/4 1/4 
129 13/16 5/16 5/16 
133 1-1/16 3/8 3/8 
149 2-1/16 11/16 11/16 
150 2-1/8 3/4 3/4 
152 2-1/4 3/4 3/4 
334 1-1/8 3/8 3/8 
335 1-3/16 7/16 7/16 
520 1/4 1/4 1/4 
522 3/8 1/4 1/4 

Each of the structural elements was additionally stenciled in white or yellow lettering with similar 
building information.  For the exterior panel sections, the stenciling was located on or near the lower 
spandrel on the interior face.  Figure F–6 (a) shows a typical stenciling found on a perimeter panel, 
indicating this piece was in WTC 2, with center column line number 300, spanning floors 85 through 87.  
For the core columns, both stenciling and handwritten codes have been observed on the recovered pieces.  
Figure F–6 (b) shows one of these stencilings from a core column located in WTC 1. 

Also seen in Fig. F–6 (a) are two other indicators, 3T and <570>, found on the exterior panel sections.  
These markings are the estimated piece tonnage (1 ton equals approximately 907 kg) and the erector’s 
derrick division number, respectively.  This information was also stamped on some of the core column 
pieces (see Fig. F–4).  The erector, Karl Koch Erecting Co., Inc., assigned derrick divisions 47 through 70 
for WTC 1 and derrick divisions 547 through 570 for WTC 2 (PONYA 1967).  Each division was 
assigned to a specific area of the building and shared a crane with other nearby derrick divisions.  
Therefore, a single crane may have lifted pieces from derrick divisions 65, 67, and 69.  Figure F–7 shows 
the derrick division numbers that hoisted the specific columns for both buildings, according to the derrick 
numbers found on structural elements with positive identification (also shown in Tables F–2 and F–3). 

Of the 41 positively identified exterior panels, 25 had specific markings giving all the information needed 
(building, column, floors) to locate the structural element within the buildings from one or both codes 
(i.e., stampings or stencils).  The flange stampings, which indicated the specified yield strength and 
column type, were used to confirm the findings (Tables F–6 and F–7).  The only deviation noted was that 
100 ksi steel was substituted for the 85 ksi and 90 ksi grades that were specified.  This can be observed in  
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Figure F–6. (a) Characteristic stenciling found on the lower portions of the exterior 

column panels for sample C-14.  (b) Characteristic stenciling found on an interior core 
column for sample B-6152. 

a) 

b) 
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Source: McAllister 2002. 

Figure F–7.  Schematic showing the derrick divisions 
that hoisted the specific columns for (a) WTC 1, and 

(b) WTC 2.   
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Table F–6 for samples B-1043, B-1044, C-10, and M-10b.  This substitution is consistent with (PANYNJ) 
documents of the construction period, indicating that 100 ksi steel was used for all steel specified as 
85 ksi or 90 ksi.  (See Appendix C, Contemporaneous Structural Steel and Construction Specifications.) 

Sixteen other panels were positively identified using a combination of the stampings, including the 
specified minimum yield strength (Table F–8) and column type (Table F–9), the stenciled derrick division 
number (Table F–8), or association to another panel, as follows: 

• C-10:  The stampings indicated that the center column line number was 451 and the panel 
spanned floors 85 through 88, but the building identification information was obscured by a 
weld bead.  The building can be identified by a derrick division number in the 50 series, 
which corresponds to WTC 1 (Fig. F–7).  (Note that the flange stampings indicated that the 
steel used is 100 ksi, while the building design drawings indicated that 85 ksi was specified.  
As mentioned above, substitution of the specified 85 ksi, as well as the 90 ksi grades, by 
100 ksi steel was approved.) 

• C-24:  This piece was readily identifiable as a mechanical or service floor due to the non-
uniform width of the columns.  Unfortunately, only the upper portion of the panel was 
recovered, and thus no stampings were found.  However, the end connections to these floors 
were welded in addition to the typical bolting.  In doing so, the end plate and a small portion 
of the column from the panel above this piece remained after the collapse, and the stamping 
of “B 203 77-78” identifying the panel above this sample was clearly visible. 

• C-55:  The stampings indicated that the center column line number was 209 and the panel 
spanned floors 94 through 97, however, no building information was observed.  By reviewing 
the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 

• C-92:  Stenciling on the piece indicated that it was from WTC 2, floors 93 through 96.  
However, the center column line number was partially obscured, with 13x visible.  By 
reviewing the flange stampings (Tables F–8 and F–9), the piece center column line number 
was determined to be 130. 

• C-93:  The stampings indicated that the center column line number was 339 and the panel 
spanned floors 99 through 102; however, no building information was observed.  By 
reviewing the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 

• CC:  The stampings indicated that the center column line number was 124 and the panel 
spanned floors 70 through 73; however, no building information was observed.  By reviewing 
the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 

• K-1:  The stampings indicated that the center column line number was 209 and the panel 
spanned floors 97 through 100; however, no building information was observed.  By 
reviewing the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 
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Table F–6.  Specified and observed minimum yield strengths for positively identified 
exterior column panels.a 

 
a. Columns 1, 2, and 3 are viewed left to right as viewed from the inside of the building. 
Key: NA, information not available. 
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Table F–7.  Specified and observed column types for positively identified exterior 
column panels.a 

 
a. Columns 1, 2, and 3 are viewed left to right as viewed from the inside of the building. 
Key: NA, information not available. 
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• K-2:  The stampings indicated that the center column line number was 236 and the panel 
spanned floors 92 through 95; however, no building information was observed.  By reviewing 
the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 

• M-2:  No information was available from the stampings at the base of the middle column, 
and very little information was recovered from the stenciling on the spandrel.  A derrick 
division number of <63> was observed, placing the element in WTC 1 (Table F–8).  The only 
other information was – 9, indicating that some portion of the panel was located in the 
90s-floor-level range.  The flange stampings from the recovered piece specified that all three 
columns were of the 122 type, with FY 55 ksi steel.  In addition, columns 1 and 3 had floor 
truss seats, while column 2 had gusset plates for the diagonal bracing straps.  Reviewing the 
building design drawings, it was found that five panels meet the 122 column type, with 55 ksi 
steel in the 90s range (Table F–10).  Of these, only two panels had columns 1 and 3 with floor 
truss seats (130: 96 through 99 and 330: 96 through 99).  As shown in Fig. F–7, the derrick 
division of <63> identifies the panel as 130: 96 through 99. 

• M-10a:  The sample was identified solely by association to another panel (bolted spandrel 
connection).  The sample M-10 retrieved by SEAoNY was actually composed of pieces from 
two different exterior column panels (Fig. F–8).  Therefore, with the positive identification of 
M-10b via the stampings and stencils, M-10a’s connection to it allowed its identification as 
WTC 2,209: 82 through 85. 

• M-28:  The stampings indicated that the center column line number was 345 and the panel 
was located in WTC 2.  However, the markings of the floors spanned were partially obscured; 
9x – 1xx.  By reviewing the building design drawings, the only panel that could fit spanned 
floors 98 through 101. 

• M-30:  The stampings found were x33 94-97, where the “x” signifies missing information 
due to a weld bead running across this area.  Thus, the building and exact center column line 
numbers were unknown.  However, a derrick division number of <65> was visible on the 
interior spandrel.  From this information, as well as the specified minimum yield strength 
(Table F–8) and column type (Table F–9), M-30 was determined to belong to WTC 1, with a 
center column line number of 133. 

• N-1:  The stampings indicated that the columns spanned floors 82 through 85; however, no 
building information was observed, and a weld bead ran through the middle of the center 
column line number, yielding only 2x8.  By reviewing the building plans, only column line 
218 spanned the floors specified, and the flange stampings (Tables F–8 and F–9) indicated 
that the piece belonged to WTC 1. 

• N-7:  The stampings indicated that the center column line number was 127 and the panel 
spanned floors 97 through 100, however, no building information was observed.  By 
reviewing the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 

• N-12: The stampings found were x06 92-95 where the x signifies missing information due to 
a weld bead running across this area.  Thus, the building and exact center column line 
numbers were unknown.  However, a derrick division number of <69> was visible on the  
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Figure F–8.  Schematic showing the sample M-10 as two separate exterior column 

panels, M-10a and M-10b. 

interior spandrel.  From this information, as well as the specified minimum yield strength 
(Table F–8) and column type (Table F–9), it was determined that N-12 belonged to WTC 1, 
with a center column line number of 206. 

• S-10 or C-17:  The stampings indicated that the center column line number was 224 and the 
panel spanned floors 92 through 95, however, no building information was observed.  By 
reviewing the flange stampings (Table F–8), the piece was determined to belong to WTC 1. 

In addition to the overall images taken for record-keeping purposes, the exterior column panels were 
mapped to indicate how much of the panel was recovered after the collapse.  Figure F–9 displays 
schematics of typical exterior panels recovered, and Figs. F–10 and F–11 show these maps, with the 
recovered portion indicated, for the identified samples from WTC 1 and WTC 2, respectively.  Special 
note should be given to the fact that these diagrams are drawn as if viewed from the outside of the 
building.  B-1043, B-1044, and C-24 were samples located at the mechanical floors of the building.  C-13 
and C-13a (pieces of the same exterior panel) and C-14 were exterior wall panels located at the corner of 
the building. 

For the 12 samples identified as core column material (Table F–3), all but 2 were clearly marked.  Sample 
C-30 had markings that clearly indicated the building and column; however, the floors were partially  

M-10b M-10a 

Bottom of columns 
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Figure F–9.  Schematics displaying the various types of exterior column panels. 

 Outside of building looking in at panel Outside of building looking in at panel 

Typical Mechanical Floor Panel 

Outside of building looking in at panel 

Typical Corner Panel 

Typical Exterior Panel 

Column

Spandrel

Column 

Spandrel 

Column

Spandrel
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Figure F–10.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 1. 
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Figure F–10.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 1 (continued). 
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Figure F–10.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 1 (continued). 
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Figure F–10.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 1 (continued). 
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Figure F–10.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 1 (continued). 
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Figure F–10.  Exterior column panel maps indicating the portion of the specific exterior 
column panel section recovered from WTC 1 (continued). 
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Figure F–10.  Exterior column panel maps indicating the portion of the specific 

exterior column panel section recovered from WTC 1 (continued). 

 

Outside of building looking in at panel 

S-10

A224: 92-95 

Outside of building looking in at panel 

S-9 

A133: 97-100 Un-recovered 
portion 



 Interim Report on Inventory and Identification of Steels 

F–31 

 
Figure F–11.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 2. 
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Figure F–11.  Exterior column panel maps indicating the portion of the specific exterior 
column panel section recovered from WTC 2 (continued). 
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Figure F–11.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 2 (continued). 
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Figure F–11.  Exterior column panel maps indicating the portion of the specific exterior 

column panel section recovered from WTC 2 (continued). 

Outside of building looking in at panel 

S-14 

B218: 91-94 

Also labeled as 
C-20 

Outside of building looking in at panel 

M-28 

B345: 98-101 

Outside of building looking in at panel 

M-10b 

B206: 83-86 Un-recovered 
portion 



 Interim Report on Inventory and Identification of Steels 

F–35 

obscured: “x04 – 10x”.  As the 24 ft section has both connector ends, it spanned only two floors and fit 
with the floor levels of 104–106.  The second sample was C-88b, which did not have any stampings or 
markings, but was welded to C-88a (identified by stampings).  A final sample, C-83, was also found 
among this group.  While no markings were found on the sample, it was recorded as a core column due to 
its shape, which was very similar to C-90. 

There were 13 other wide flange sections that had stampings and/or markings that did not correspond to 
the code as discussed above (Table F–4).  Instead, there were typically three distinct grouping of numbers 
and/or letters.  Two examples are: 

    Sample C-44:  “59    S    563” 

    Sample M-17:  “163   9     62” 

Given the position of the last grouping and the numbers typically found there, this is probably the derrick 
division.  The first two most likely indicate the as-built locations of the pieces within the building.  NIST 
is still investigating the identification of these samples. 

Floor trusses were also recovered; however, attempts to identify their specific as-built locations within the 
buildings were not successful.  No stampings were found.  Of the 23 pieces held by NIST, 8 are of 
significant size but are badly tangled and twisted as a result of the collapse and subsequent handling of the 
material.  The remaining pieces consist of shorter sections of chord and rod material in addition to welded 
sections that connected the trusses to the floor seats. 

At present, there are seven samples from WTC 5, all in the GZ-series (see Attachment 1.2.9).  These are 
coupons that were removed at the WTC site and held by GMS, LLP.  They were subsequently sent to 
NIST once the Investigation officially began.   

No structural elements have been positively identified from WTC 7.  However, the columns were 
fabricated from conventional 36 ksi, 42 ksi, and 50 ksi steel that complied with ASTM specifications. 

F.5 STRUCTURAL STEEL ELEMENTS OF SPECIAL IMPORTANCE 

Of the 41 exterior column panels and 12 core columns positively identified, many were considered 
especially important to this Investigation.  Two major categories of steel are considered to be of special 
value: 

• Samples located in or around the floors impacted by the airplane 

• Samples that can represent 1 of 14 grades of steel specified for the exterior columns, 1 of 4 
grades of steel specified for the core columns, and 1 of the 2 grades of steel for the floor 
trusses 

F.5.1 Samples Located in or Around the Floors Impacted by the Airplane 

Interpretation of the photographic evidence revealed that damage to WTC 1 due to aircraft impact 
occurred from floor 94 to floor 99 and was bounded by columns 111 through 152.  For WTC 2, the 
impact area was lower with damage found from floor 77 to floor 85.  While the damage appears to be 
bordered by column lines 411 and 440, columns closer to the southeast corner of the building may also 
have been affected.  However, few images were obtained where smoke is not obscuring this portion of the 
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south face of WTC 2 to complete the analysis.  From this information, NIST was able to determine which 
perimeter panels and core columns could be used to comment on damage and possible failure 
mechanisms in this area.  Figure F–12 shows the sample overlay of the exterior panels in NIST’s 
possession in and around the impact zone of WTC 1.  Sample C-80, a core column, was also identified as 
residing near the impact zone.  The recovered portion of each column is approximately represented in this 
image.  Unfortunately, there were no similar corresponding exterior panels for WTC 2, but two core 
columns were recovered, (Fig. F–13).  Later reports will describe the type of damage and failure 
mechanisms associated with each sample. 

 

 
Figure F–12.  Interpreted column damage, from photographic evidence, to WTC 1, 

 with overlay of samples in NIST’s possession.   
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Figure F–13.  Interpreted column damage, from photographic evidence, to WTC 2, 

with overlay of samples in NIST’s possession.  

F.5.2 Samples Representing the Various Types of Steel Specified in the Design 
Drawings 

The other grouping of samples that was deemed important was that which belonged to one of the different 
grades of steel specified in the buildings’ construction.  The following minimum yield strengths, in ksi 
(1 ksi equals 1,000 pounds per square inch), were specified for each structural element: 

• Columns of the exterior panels:  36, 42, 45, 46, 50, 55, 60, 65, 70, 75, 80, 85, 90, and 100 

• Core columns:  36, 42, 46, and 50 

• Floor truss material:  36 and 50 
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From the recovered steel, sufficient representative samples from each important class of steel groups are 
available for a full examination (i.e., chemical, metallurgical, and mechanical property analyses) to 
investigate why and how WTC 1 and WTC 2 collapsed following the initial impact of the aircraft.  From 
Table F–11, it can be seen that 10 of the 14 types of steel specified for the columns are represented, and 
10 of the 12 grades of spandrel material have been identified.  Additionally, sample ASCE-3 (as-built 
location in the building not identified) has a flange stamping of 45 for the minimum yield requirement, 
which would increase the total number of perimeter column material types to 11.  One important note is 
that from the observed stampings of the recovered elements and other documents (see Appendix C), it 
appears that 100 ksi steel was substituted for the 85 ksi and 90 ksi grades in the construction of the 
exterior panels (Table F–6).  Considering both column and spandrel material, samples of all grades 
specified for the perimeter panels are available.  While only two of the four grades of steels were obtained 
(36 ksi and 42 ksi) for the core columns (Table F–3), 99 percent of the total number of core columns were 
fabricated from these two grades.  For the floor truss material, the samples could not be identified as to 
their precise, as-built locations within the buildings.  However, initial chemical and mechanical property 
analyses have shown that both minimum yield strength materials specified have been recovered.  
Characterization of these samples will be covered extensively in a later report. 

F.6 SUMMARY 

NIST has 236 samples from the WTC buildings, the majority belonging to WTC 1 and WTC 2.  These 
samples represent roughly 0.25 percent to 0.5 percent of the 200,000 tons of structural steel used in the 
construction of the two towers.  NIST believes the collection of steel from the WTC towers is sufficient 
for the Investigation.  This assertion is drawn from the following two statements.  First, recovery of 
material from locations in or near the impact and fire damaged regions of WTC 1 and WTC 2 was 
remarkably good, including four exterior panels directly hit by the airplane and three core columns 
located within these areas.  Second, sufficient representative samples exist for all 14 grades of exterior 
panel material, 2 grades of the core column material (which represents 99 percent, by total number, of 
columns), and both grades for the floor truss material. 

This report identifies the structural steel elements recovered from the WTC towers.  Later reports will 
determine the physical and mechanical properties of the steels and weld metal and the characteristics of 
the metal, weldments, and connections from WTC buildings.  Additionally, a damage assessment/failures 
mode examination of the recovered structural steel elements will be performed.  This information will be 
utilized in an effort to determine why and how WTC 1 and WTC 2 collapsed following the initial impact 
of the aircraft.   
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Attachment 1 
DATA ON RECOVERED WTC STEEL 

1.1 DATABASE OF RECOVERED STEEL 

Table 1–1.  List of all WTC steel elements recovered for NIST investigation. 
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Table 1–1.  List of all WTC steel elements recovered for NIST investigation (continued). 
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Table 1–1.  List of all WTC steel elements recovered for NIST investigation (continued). 

 
Key: 202, Bldg 202, high bay; 205, Bldg 205, parking lot; PL, Bldg 202, parking lot; 236, Bldg 236, parking lot; B, 
bolt; BT, bowtie section of exterior wall; C, flat wall, exterior column panel section; CC, corner panel section of 
exterior wall; Ch, channel; Cn, coupon of exterior column; Cn5, coupon from WTC 5; H, hanger; J, floor truss; NSF, 
pieces contributed by A. Asteneh salvaged under NSF contract; O, other; RB, rectangular, built-up box column; W, 
wide flange section; Lab, Bldg 223, Rm B253; JFK, Hanger 17, JFK Airport; JFK/PL, Main piece at JFK, portion at 
NIST. 
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Table 1–2.  List of identified exterior panel sections. 

 
 

Table 1–3.  List of partially identified exterior panel sections. 
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Table 1–4.  List of unidentified exterior panel sections. 
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Table 1–5.  List of identified core columns. 

 

 

Table 1–6.  List of built-up box beams and wide flange sections with 
ambiguous stampings. 
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Table 1–7.  List of unidentified wide flange sections. 
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Table 1–8.  List of recovered floor truss material. 

 
 

Table 1–9.  List of recovered channel material. 
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Table 1–10.  List of material from WTC 5. 

 
 

Table 1–11.  List of miscellaneous material. 
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Table 1–12.  Strength/gage combination of columns recovered by NIST. 

45 1.75 1
50 0.5 2
50 0.5625 2
50 1.0625 2
50 1.8105 1
50 2.0625 1
50 2.125 1
50 2.25 1
50 2.5 1
50 2.625 1
55 0.25 12
55 0.3125 5
55 0.375 6
55 0.4375 3
55 0.5625 3
55 1.375 1
55 1.6875 1
60 0.25 5
60 0.3125 6
60 0.375 1
60 0.5 1
65 0.25 7
65 0.375 1
65 0.8125 1
70 0.25 7
70 0.4375 2
70 0.75 1
75 0.25 3
75 0.4375 2
80 0.25 3
80 0.625 1
80 1.1875 1

85 – 100 0.25 12
85 – 100 0.5625 3
85 – 100 1.125 2
85 – 100 1.1875 3

Flange FY    (ksi)
Flange Gage          

(in.)
Number of Columns Recovered and 

Identified by NIST
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Table 1–13.  Strength/gage combinations of spandrels recovered by NIST. 

36  3/8 16
36  9/16 3
36 1 1/4 3
36 1 3/8 3
42  3/8 24
45  3/8 7
46  3/8 4
50  3/8 5
50  7/16 2
50  15/16 2
55  3/8 2
60  3/8 6
60  15/16 1
65  3/8 1
65  9/16 1
65  5/8 2
65  15/16 1
70  3/8 2
75  3/8 1
80  9/16 1

Spandrel FY    
(ksi) Spandrel Gage  (in.)

Number of Spandrels Recovered by 
NIST

 



Appendix F   

F–52 

1.2 REPRESENTATIVE PICTURES OF RECOVERED WTC STEEL 
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Figure 1–1.  Exterior column panel, sample C-46 shown.   



Appendix F   

F–54 

 
Figure 1–2.  Floor truss seats shown from sample N-8. 

Seat with 2 intact bolt holes for floor truss 
attachment. Intact bolt remains in far hole. 

Welded gusset plate 

Seat 

Stand off plates used to attach 
seat to column interior 
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Figure 1–3.  Damping Unit shown from sample N-8. 

 
Figure 1–4.  Gusset plate shown from sample N-8. 

Welded gusset plate used in place of seat on 
alternate column/spandrel intersections.  One 
method used to attach diagonal bracing strap to 
exterior wall 

Damping unit with missing viscoelastic 
material.  Damping unit has been bent into an 
upright position. 

Gusset plate for viscoelastic damping unit 
attachment to column interior. 

Seat 
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Figure 1–5.  (left) Diagonal bracing strap shown on sample C-25, (top), and  

single strap labeled M-29 (bottom). 

 

On Sample C-25 

Diagonal bracing strap attached 
directly to exterior column 

Sample M-29 
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B-5004 at JFK 

 
B-5004 portion cut and moved to NIST campus 

Figure 1–6.  Bowtie section of exterior wall.  
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Figure 1–7.  Recovered rectangular built up box sections used as core columns.  

Samples C-83 and C-90 
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Figure 1–8.  Recovered wide flange sections used as core columns.   

 

Sample C-65 

Sample C-80 
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Figure 1–9.  Other recovered wide flange sections, shown is sample C-42. 
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Figure 1–10.  Recovered floor truss material, shown are portions of sample C-53.  
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Figure 1–11.  Recovered inner channel material used to connect floor trusses to core 

columns; shown is sample C-129.  

 

 
Figure 1–12.  Coupons removed in the field from WTC 5; shown is sample GZ-1. 

Seat 
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Figure 1–13.  Examples of recovered bolts from various samples.  
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Figure 1–14.  Examples of miscellaneous materials recovered.  

Square tubular piece 
Sample C-103 

Rectangular tubular piece 
Sample C-135 

Assorted pieces from within column 
Sample M-30 Associated 


